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During the 1.0-year period 1954-63, South Dakota
farmers annually planted an average of nearly 3¼
million acres of oats, nearly 2½ million acres of wheat
(1,770,000 hard red spring, 540,000 hard red winter,
and 116,000 durum), 525,000 acres of barley, 714,000
acres of flax, and 253,000 acres of rye. The total of
over 7 million acres constitutes about 50% of the cultivated acreage in the state.
Over 1 million acres of the 7 million planted to
small grain and flax are infested with noxious weeds.
It is estimated that 3½ million acres are infested with
wild oats and 2 ½ million with sunflowers or cockleburs, with other acreages being infested with mustard, foxtail, and other weeds.
Weeds frequently reduce small grain yield 30 to
S0°/4. Field bindweed reduced the average yield of
eight wheat fields from 21.7 to 12.7 bushels per acre,
12 oat fields from 44.6 to 30.0 bushels, and reduced
barley yield from 21.5 bushels to 7.5. Mustard reduced
the yield of oats from 127 .2 to 72.6 bushels, wheat
yield from 40 to 18 bushels, and flax yield from 23.6
to 14.4 bushels per acre. Foxtail red~ced flax yield
from 23.6 to 18.9 bushels. Canada thistle reduced the
yield of wheat from 34.4 to 12.1 bushels, and perennial
sowthistle decreased oat yield from 54.3 to 17.0 bushels
per acre.

mal
tion required to control perennial weeds are used. If
the most tolerant stage of the crop does not occur
when the weeds are in the most susceptible stage of
growth, there are two choices-risk injuring the crop
to get good weed control or get poor weed control
with less chance of injuring the crop. Good weed control usually pays oft in the long run. In several experiments, small grain actually produced more when
enough 2,4-D was applied to control the weeds- even
though the crop was damaged. The uncontrolled
weeds reduced yield more than the herbicide.
SPRING GRAINS

Numerous tillage and chemical methods that will
control weeds in crops are available. In fact, it is
possible to eliminate some _of the most persistent
perennial noxious weeds while growing crops if the
proper combination of crops, culivation, and herbicides is used.
Cropping

In many areas of South Dakota, a spring grain crop
is grown 3 years out of 4. As a result, weeds become
established that have growth characteristics similar to
those of the crop. An example: much of the spring
wheat growing area is badly infested with wild oats.
Wild oats and wheat have a similar life cycle. They
germinate, grow, and mature at the same time. Many
wild oat seeds shatter before harvest, leaving seed for
next year's crop of wild oats.
Rotation. Seeding to perennial grasses or legumes
is helpful for controlling weeds. The frequent cutting
or grazing prevents weed seed production. Likewise,
frequent cultivation of row crops prevents weeds from
producing seeds. In a few years the weed seeds in the
upper levels of the soil germinate; if others are not
planted, these upper levels eventually become free of
weed seeds. Plowing grass or legume sod, however,
will bring a new crop of seeds to the surface. Therefore, include at least 2 years of a grass or legume and
at least 1 year of a row crop or summer fallow in a
4- to 6-year rotation.
Delayed seeding. Annual weeds, such as wild oats,
that do not germinate readily during the fall can be
destroyed with spring tillage. Harrow and pack the
area early in the spring to form a good seedbed to
induce early germination of weed seeds. After the
weeds emerge, kill them with cultivation before the
crop is seeded. However, the weeds do not emerge
early enough to permit seeding small grains at the
normal seeding date, and late seeding generally re-

GENERAL CONTROL METHODS

Clean seed, proper seedbed preparation, good rotations, and sound soil management practices are prime
requisites for controlling weeds in crops. They will
eliminate many annual weeds and prevent infestation by most perennial weeds. Herbicides are valuable
supplements to these practices. However, if we rely
on 2,4-D or other herbicides, we at least partially
neglect the standard practices. Consequently, weeds
resistant to chemicals are allowed to spread.
Once weeds become established, special practices
are needed to eliminate them. These practices include
the use of special cultivation, competitive crops, and
herbicides in addition to the old reliable practices
already mentioned. One application of any one
method seldom eliminates all perennial weeds. Even
though they are eliminated, new weeds come from
seeds in the soil. Some of these seeds remain viable for
as long as 20 years and many years of diligent work
are required to eradicate them.
If herbicides are to be used in the weed program,
remember that they cause more damage to crops
when applied at certain stages of growth than at
others. This is particularly true when rates of applica1

sults in lower than normal yield. This can be partially
overcome by using early varieties.

reduction, but there is no way of determining which
day is the wrong day to spray until it is too late. The
5-leaf to early boot stage is the best time to spray because later applications of 2, 4-D will not prevent the
weeds from reducing the yield.
Do not spray between the boot stage and the fully
headed stage of growth. Serious yield reductions frequent! y result. It is safe to spray after the grain is in
the milk stage. An application of 1 pound 2,4-D acid
per acre seldom causes a yield reduction. However,
spraying at this time will not prevent the weeds from
reducing the yield. Annual weeds have usually taken
their toll by the time they are 6 inches tall. The maximum benefit that can be obtained by 2,4-D application at this late date is to prevent weed seed production and make harvesting operations easier.
Oats. Varieties of oats differ more in their reaction
to 2,4-D than do varieties of barley or wheat. South
Dakota trials showed that Marion is easily damaged
until it has headed. Nemaha and Cherokee are also
injured if treated before the boot begins to swell,
while Andrew and Brunker are tolerant between the
5-leaf and boot stages of growth.
Results from later tests indicate that Mo-0-205 and
Garry are two of the most tolerant varieties. They
are not adversely affected by the application of ½
pound of 2,4-D ester per acre at any time of growth
after the 3-leaf stage. Dupree, Minhafer, and Burnett
are tolerant to ½ pound after the 5-leaf stage. Ransom, Waubay, Newton, and Andrew are consistently
injured by treatment with a similar dosage at or before the 6-leaf stage and are sometimes injured at
later stages of development.
Most oat varieties are more tolerant to MCPA
than to 2,4-D. It is therefore, frequently advisable
to spray oats with MCPA instead of 2,4-D. This is
especially true if the weeds can be controlled with
MCPA and if the oats to be sprayed is one of the more
sensitive varieties. Newer varieties have not been
tested.

Use of Herbicides
Many broad-leaved weeds can be controlled with
2,4-D or MCPA. When the same amount of 2,4-D is
used, an ester form is generally more injurious to
crops than an amine form, and MCPA is generally less
damaging than either form of 2,4-D. However,
MCP A is more expensive and is not effective for as
many species of weeds. Herbicides such as TBA, TCA,
and dalapon will injure oats, barley, or wheat.
The maximum rate of herbicide application that
can be used on crops without much risk of reducing
the yield is discussed on the following pages. Many
annual weeds are killed with lower rates; consequent1y, the rate of application will frequently be lower
than the maximums mentioned. On the other hand,
many perennials will require higher rates than the
safe rates mentioned. As a result one may have to use
a more tolerant crop or risk injuring the crop if he
wishes to eliminate the weed.
In Canadian tests higher yields were obtained
when sufficient herbicide was applied to control the
weeds. Rates of ¼, ½, 1, and 2 pounds per acre of
herbicide were applied. Highest yields were obtained
when 1 pound of 2,4-D or MCPA was applied to control perennial sowthistle in oats and 1 pound of 2,4-D
was applied to control hemp nettle in oats and barley.
The lower rates did not control the weeds, and weed
competition was more injurious to yield than the 1pound rate of herbicide which gave good weed control and also damaged the crop. These data indicate
that the use of a higher rate of application may not reduce crop yields if it controls the weeds.
Spring wheat and barley. Proper use of 2,4-D
seldom causes injury to these crops. However, some
stages of growth are more susceptible than others.
Do not s_Rray these crops du_ring the seedling period,
extending from the time that plants emerge until
they are in the 5-leaf stage of growth ( see figure 1).
Application of 2,4-D during this period inhibits tiller
formation. A reduced number of tillers results in
fewer heads and serious yield reduction.

Spray when the variety is in the most tolerant stage of
growth (3-leaf to dough for Mo-0-205 and Garry and 5-leaf
to dough for Dupree, Minhafer, Burnett, and Andrew). u~e
up to ½ pound of 2,4-D ester per acre or ½ pound of 2,4-D
or MCPA in amine form. Use up to 1 pound of 2,4-D per
acre after the dough stage. This late spraying will not remove
weed competition until after it has reduced yield, but will
facilitate harvesting operations.

The best time to spra.y is between the 5-leaf stage and the
early boot stage of growth (see figure 2). Use up to½ pound
of 2,4-D in ester form per acre or ¾ pound of 2,4-D ~r
MCPA in amine form. Any yield reduction is caused by
reducing the number of seeds per head. If there is adequate
soil moisture and cool temperature, the number of seeds per
head may be reduced slightly by application of 2,4-D. This
injury may occur any time during the period, but seldom
results in an appreciable yield reduction.

WINTER GRAINS
Tillage and chemical methods that will control
weeds in winter wheat and rye are available. In fact,
it is possible to eliminate some of the most persistent
perennial noxious weeds while growing crops if the
proper combination of crops, cultivation, and herbicides is used.

If the soil is dry and temperature high, the number of seeds per head may be drastically reduced by
spraying about 1 day out of 5. It may result in a yield
2

However, ~/2 pound of
2,4-D acid in an ester form
or ¾ pound in amine form
seldom cause any material
decrease in yield if applied
before the boot begins to
swell in the spring ( see
figure 2). One pound of
2,4-D acid seldom injures
the crop if applied after the
grain is in the dough.
Figure 2. Closeup of early However, there have been
boot stage of development. reports of injury on wheat
with relatively small dosages applied immediately after heading. These late
treatments, however, are of little value except to prevent weed seed production or to facilitate harvesting
operations.

Cropping

In much of the winter wheat area, winter wheat
is grown 2 or 3 years out of 4. Japanese chess ( Brom us
japonicus) and downy bromegrass ( Bromus tectorum )-both called cheat-are a problem. The crop and
weeds have the same life cycle. They germinate in the
fall, grow the next spring, and mature during late
June or early July. Pennycress has the same life cycle,
but it can be killed with 2,4-D.
At present, there is no herbicide available that will
selectively control Japanese chess or downy bromegrass in these crops. Until one is developed, the only

Do not spray during the fall. Use½ to ¾ pound of 2,4-D
in the spring before the boot begins to swell to prevent weeds
from reducing crop yield. Use up to 1 pound after the dough
stage to facilitate harvesting.

FLAX
This crop does not compete well with weeds and
is much inferior to small grains in this respect. Likewise, it is more easily injured with 2,4-D and MCPA
than small grain. Only the most susceptible weeds can
be killed with the amount of 2,4-D or MCPA that flax
will tolerate. It is therefore advisable to plant flax on
weed-free land. Flax does have one advantage over
small grains, however. It is sufficiently tolerant to
TCA and dalapon ( sold under trade name Dowpon)
so that several species of annual grassy weeds can be
killed with these herbicides without injuring the
crop.

Figure 1. Both of these plants are in the 5-leaf stage of growth.
The one at the left has five leaves and the other four leaves and
a tiller.

method of controlling these weeds is to grow crops in
the rotation that do not have the same growth habits
and the same life cycle as the weed. A winter wheatsorghum-fallow rotation has been very effective in Nebraska.
Use of a one-way disk early in the spring of the
fallow year aids in the control of the annual bromegrasses. However, the soil must be dry and must be
removed from weed roots or these weeds will take
root and grow. A blade or rod weeder is less effective.
A rotary hoe, spike-toothed harrow, or similar
implement controls many summer annual weeds during early spring when operated in the grain at the
time the weeds are emerging, but is much less effective for winter annuals, such as penn ycress, Japanese
chess, or downy bromegrass. They generally come
up during the fall and are established by spring. An
implement that will kill them will generally injure
the crop.

Cropping

Good crop sequence for controlling the predominant weed species and timely tillage are the basic
cultural practices for weed control in flax. The best
crop sequences include a row crop, such as corn, soybeans, or sorghum, the year before flax is grown. Proper cultivation of the row crop prevents weeds from
producing seed. When small grain precedes flax, use
early after-harvest tillage to aid in the control of
perennial weeds, prevent seed production by some
weeds, and stimulate weed seed germination. Shallow
tillage before seeding the flax eliminates the possibility of bringing other weed seeds to the surface to
germinate and cause a weed problem.
Full stands of flax are essential in obtaining satisfactory weed control. Flax drilled in rows 6 inches
apart is less weedy than flax drilled in rows 7 inches
apart or broadcast. Delayed seeding of flax to permit
late spring tillage is helpful for the control of wild
oats. However, the seeding must be delayed until

Use of Herbicides

Winter wheat and rye produce tillers during the
fall and small dosages of 2,4-D will inhibit tiller
formation. A reduction in the number of tillers results
in fewer heads the following spring and a material
yield reduction.
3

late May to give the wild oats a chance to emerge and
be killed by cultivation. Consequent! y, the yield of
flax is often lower than it would be if seeded at the
normal date of seeding. However, several varieties
yield well when planted late.

seed production, kills susceptible weeds, and weakens
those that are less susceptible. After-harvest operations can be used to kill some of the weeds not killed
by the spraying. A post-harvest application of 2,4-D
may be used, but is generally less effective than cultivation or an application of a nonselective herbicide
such as TBA.
For more details on methods of controlling
noxious weeds, see the Extension Service Fact Sheet
that discusses the weed in question.

Use of Herbicides

Early research results indicated that several flax
varieties were more susceptible than others to 2,4-D.
However, it is now believed that all the commercially
important varieties are equally tolerant, except Minerva, which appears to be the most sensitive.
Use ¼ pound acid equivalent of 2,4-D amine to
control or eliminate lamb's quarters, mustard, pigweed, ragweed, or pennycress before the weeds are
more than 4 inches tall; ¼ pound of MCPA acid
equivalent controls mustard and lamb's quarters.
Five pounds acid equivalent of TCA ( 6¼ pounds of
90% sodium salt) or 1 pound acid equivalent of
dalapon ( 1½ pounds of 85% sodium salt) controls
foxtail and barnyard grass if applied before the weeds
are 2 inches tall. TCA does not affect wild oats but
dalapon does occasionally kill it.

Grain, 2,4-D, and Cultivation

Use ½ to ¾ pound of 2, 4-D per acre when the
grain is in the 5-leaf stage to prevent the weed from
going to seed and also weaken some plants. The
small grain gets ahead of the weed and holds it in
check until harvest. Cultivate three or four times
after harvest to kill some of the weakened plants.
Stands were reduced 10 to 90°/4, depending on
the weeds being treated, in experimental tests by
plowing 2 weeks after harvest and cultivating three
or four times during September and early October
with a duckfoot cultivator. It is believed that a sharp
24- to 30-inch sweep cultivator would be effective on
the weeds and leave a stubble mulch on the soil surface. This system is useful when included in a rotation which also includes systems that materially
reduce the stand. Duckfooting costs about $1.50 an
acre.
Winter grain has some advantage over spring
grain in that it keeps the soil covered over the winter
and starts growth earlier in the spring. However,
early fall seeding prevents late cultivation.

Spray flax as soon as the weeds come up. Either 2,4-D or
MCPA may be mixed with either TCA or dalapon to control
annual broad-leaved and annual grassy weeds with one spraying. When two herbicides are mixed together, slightly lower
rates give satisfactory weed control and are less injurious to
the crop.

MCPA is less toxic to flax than 2,4-D or TCA. It
seldom delays maturity, while the others sometimes
cause a delay of 3 to 7 days. The later date of maturity
does not directly affect yield, but some varieties that
normally escape disease infection may be delayed
long enough to become infected. The yield is sometimes reduced by the diseases. Likewise, a delay in
maturity may allow heat and drought to reduce the
yield. Therefore, MCPA is generally more satisfactory
than 2.4-D if it will control the weeds. Dalapon is
somewhat less toxic than TCA and is cheaper; there~
fore, it is preferred for control of annual grassy weeds.
Flax often appears wilted for several days after
spraying and the stems are almost always curved,
but this does not necessarily mean that the yield will
be reduced.
Spraying flax with 2,4-D or MCPA right after the
bolls are set causes poor germination of seed. Therefore, do not spray flax grown for seed at this stage
of growth.
When flax is used as a companion crop to establish legume or grass stands, use 2,4-D, MCPA, or
4(2,4-DB) to kill broad-leaved weeds. Use TCA or
dalapon to kill annual grassy weeds.

PROPER TIMING OF CARBYNE
APPLICATION IS IMPORTANT
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DAYS AFTE~ EMERGENCE OF WILD OATS

NOXIOUS WEED CONTROL

Figure 3. Control of wild oats with barban (Carbyne) is most
effective when application is made during the 2-leaf stage-from time second leaf appears to when third one appears.

Spraying in small grain with 2,4-D or MCPA aids
m the control of most noxious weeds. It prevents
4

Grain, 2,4-D, and Nonselective Herbicides

herbicide required for control varies with the weed
species. (See the table at lower left.)
The cost of 2,4-D is about 90 cents a pound and
the cost of application is about 75 cents per acre.

Spray in the grain with ½ to ¾ pound of 2,4-D
per acre when the grain is in the 5-leaf stage to hold
the weeds in check until after harvest. This treatment did not injure Mo-0-205 or Garry oats or
wheat in several experiments and probably will not
damage barley. Spray 2 weeks after harvest with
5 pounds of 2,3,6-TBA (2½ gallons of Trysben 200
or Benzac 1281) per acre. Plow 10 days after spraying. These chemicals cost about $10 a gallon.
The residual effect of 2,3,6-TBA may injure a
small grain crop seeded the following year, but
probably will not injure corn seeded in late May.

WILD OATS CONTROL

Cultural methods of controlling this weed are
discussed under Spring Grains and Flax, but there
are two herbicides available for use in controlling it.
Use of Herbicides-Post Emergence

Barban is an herbicide that is sold under the
brand name of Carbyne and is useful for the control
of wild oats in wheat, barley, and flax at a cost ot
about $12 a pound of active ingredient for chemical.

Although this system is effective in reducing the stand
of leafy spurge, use of 2, 3, 6-TBA in this manner has not
been approved by the Federal Pure Food and Drug Administration.

Spray barban on the crop when wild oats is in the 2-leaf
stage of growth (figure 3) at the rate of ¼ pound active
ingredient (1 qt.) per acre in flax and ½ pound (½ gal.) in
wheat or barley. Use a fine spray (50 pounds pressure and
5 gallons or less of spray per acre) to get the chemical on the
leaf axil of each wild oat plant.

Two new herbicides, Tordon and Dicamba, appear to have promise for use in this manner, but
more testing 1s needed before they can be properly
evaluated.

Be sure the sprayer is calibrated correctly. Too
little herbcide will not kill the weeds and too much
may damage the crop.
Be sure the wild oats are in the 2-leaf stage. As
much as 95% control can be obtained in this stage,
whereas, only 70-75% control can be expected if the
weed is in 1-leaf stage or 3-leaf stage. Wild oats is in
the 2-leaf stage for about 3 days, starting 8 to 10 days
after emergence in a normal year and 10 to 20 days after emergence during a dry year. Count the leaves on
all the wild oats on a square foot of land. When 60
to 70% of the plants have two leaves, it is time to
spray. Do not wait more than 14 days after the grain
has emerged, however; spraying after this date
frequently results in poor weed conrol. Many times
this will be before or during corn planting time.
Spraying with 2,4-D to control broad-leaved
weeds should be done later. Application of 2,4-D at
the time that barban is applied frequently causes
crop damage.
Crop competition seems to be essential for effective control with barban. It kills many wild oat
plants, but only stunts the growth of others. Competition from the crop prevents development of the
stunted plants or those that emerge after spraying.
Consequently, more herbicide is needed in row
crops and poor results are sometimes obtained in thin
stands of small grain or grain suffering from lack
of fertility. Good seed bed preparation, use of high
germinating seed, and placement of fertilizer with
the seed all aid in increasing the crop's competitive
ability. Poor weed control is quite common when
exceptionally heavy stands of wild oats are sprayed.
Good spray coverage on leaf axils is not obtained
and there is a lack of crop competition.

ANNUAL BROAD-LEAVED WEED CONTROL

The same rate of herbicide is usually less effective
as the weed matures. The amount of 2,4-D required
to control numerous weeds at different stages of
growth is listed in the table. Apply the amount of
2,4-D required to kill the weed. The quantity of
¼ lb./A.

½ lb./A.

Kochia, 2-4 in.
Marsh elder, 2-4
m.
Ragweed, 2-4 in.
Pennycress, 4-6 in.

Kochia, 4-6 in.
Marsh elder, over
4 in.
Ragweed, over 4 in.
Pe?nycre.ss, over 6
m.
Pigweed, over 4 in.
Mustard, over 6 in.
Lamb's quarters,
over 6 in.
Cocklebur, 2-6 in.

Pigweed, 2-4 in.
Mustard, 3-6 in.
Lamb's quarters,
4-6 in.

½ lb./A.
Kochia, over 8 in.
Cinquefoil
Gumweed, 6-12 m.
Mare's tail
Puncture vine
Plantain

Cocklebur, over 6
in.
Sowthistle, annual, Sowthistle, annual,
2-6 in.
over 6 in.
Sunflower, 2-6 in.
Sunflower, (')Ver 6
m.
Lady's thumb, 2-6 Ladv's thumb, over
m.
6 in.
Velvet leaf, 4-6 in. Velvet leaf, over 6
Ill.

Wild lettuce, 4-6 in. Wild lettuce., over 6
m.
Russian thistle, 2-4 Russian thistle, 4-6
m.
I~
Wild buckwheat, 2
leaves
Morning glory, annual
Peppergrass, annual

5

Barban seldom damages wheat or barley but is
sometimes injurious to flax.
Crops sprayed with barban must not be fed to livestock
for at least 8 weeks after spraying.

Use of Herbicides-Pre-emergence

DATC normally reduces the stand of wild oats
75 to 100% in flax, barley, or spring wheat at a cost
of $3.50 to $4 .00 per acre for the herbicide.
Apply DA TC at the rate of I½ pounds of active ingredient (I½ qts.) per acre in flax and I¼ pounds (I¼ qts.) in

barley or wheat. Spray on a smooth soil surface just before
planting or just afterwards. Incorporate the herbicid~ into
the soil with a harrow so that it can be absorbed by young
wild oat seedlings before they emerge.

Preliminary research data indicate that DATC is
absorbed by shoots of wild oats and by the roots of
wheat. Therefore, a layer of herbicide must be above
the planted grain, where the shoots of v1ild oats must
grow through it, but above the area where crop roots
will come in contact with it.
DATC seldom injures flax, but does occasionally
damage wheat and barley, especially when incorpo-

rated too deeply. In fields where wild oats is not a
problem every year, the cost of the herbicide may be
more than is practical to spend for wild oats control
before knowing that wild oats will be a problem
that year.
The herbicide is not effective when a deep-furrow
drill is used to seed the crop. Chemical applied
before planting is moved out of the row by the drill.
Chemical applied after planting cannot be applied
to a smooth soil surface. The harrowing required for
incorporation fills the furrows, nullifying some
of the advantages gained from use of the deep-fur·
row drill.
Data obtained in 1961 indicate that crops were
not damaged by a pre-emergence application of
DATC for wild oats control and later treatment
with 2,4-D or MCPA for broad-leaved annual weed
control in wheat or barley. Likewise, there appeared
to be no damage to flax with a pre-emergence application of DATC and later post emergence treatment with 2,4-D, MCPA, or dalapon for broadleaved annual weed and foxtail control.

SECURE THE FOLLOWING FACT SHEETS FOR
COMPLETE INFORMATION ON SMALL
GRAIN PRODUCTION:

Barley Production in South Dakota
Oat Production in South Dakota
Producing Oats for Milling
Produce Quality Spring Wheat
Flax Production in South Dakota
Fertilizing Small Grain
Seed Treatment
Small Grain Diseases
Weed Control in Small Grain
(Several of these fact sheets may not be immediatdy available:.)

